DOCUttBttT fiSSOHB 



BD 093 376 

AUTHOR 
TITLB 

IMSTZTUIIOM 

PUfi DATE 
MOTE 



EDBS »i>RICB 
DESCfilFTOIlS 



lOBMTIFIERS 



IB 000 673 

Ov^n, Stephen P. . 

CHI Theocy and Application in Classrooi 

Oecision^Haking. 

Hisconsin Univ. , Hadison. Research and Developaent 

Center for Cognitive learning. 

74 

21p. t Paper presented at the Hisconsin Educational 
Research Association Annual Meeting, 1974 

MP-$0.75 HC-$1.50 PLUS POSTAGE 

♦Class Banagenentj ♦Coaputer Assisted instructionj 
♦CoBputer Oriented Programs t Information Systems; 
♦Instructional Technology 

Computer Hanaged H^foraationt ♦Hisconsin Systei for 
Instructional Hanagenent 



ABSTRACT 

Conputer managed instruction (Ctll) is essentially an 
information system capable of deciding on performance expectations 
and appropriate educational experiences. In addition to the tuo 
decision processes, five major processes are viewed as being central 
to the man-machine system pf CHI: test scoring, achievement 
profiling, diagnosing, prescribing, and instructing. Thus 
computer-assisted instruction can ibe just one facet of a computer 
managed instruction program. Host CHI systems are built around units 
of Instruction that ar^ sp^ecifled in terms of educational objectives 
desired student be.havior, levels of competence, and/or concepts to be 
learned. Generally, the similarities of CHI programs are greatpr than 
their differences. The HIS-SIH model for CHI, developed by the 
Hisconsin R G D Center, embodies most of these features. Individually 
guided education is the ultimate in flexible, non-linear education 
programs and is well suited to CHI. An added benefit of CHI is the 
use of the data field to generate information for decisions ^n whole 
programs not just units. (HH) 



ERIC 



CMI THEORY AND APPLICATION IN CLASSROOM 
DECISION-MAKING 



Presented at the 1974 Annual Meeting 
of 



The Wisconsin Educational Research Association 



by 



Stephen P. Owen 



U4 DCPAftTMCNTOFHeALTH 
tOUCftTlON L^ARt 
NATlONALINSriTUrf OF 

TH>^ OOCUVENT MAS BEEN hL^'k(J 

*.T.%Gtt POINTS OP VftA OR CPiNOf^i 
s--'EO 00 NOT fiECESSAfi<LY REPM: 
HSt OPPiC'AL Nfi.TlON>L iNSTiTL'Tt- OF 



Individualization of Instruction is not a new concept in the field of 
education; for many years there hue been considerable interest in and support 
for individualized education (Whipple » 1925 » Henry > 1962 » Klausmeier, et al.| 
1971) I Though approaches I materials i and programs have varied » there is a con** 
tinuing focus on the individual student and his capabilities! Both commercial 
and private interei^ts have entered the push to individualize education. Con- 
tinued interest in defining and meeting the personal » social ^ and educational 
needs of each student has been the calling card and goal of many educators and 
educational groups. This movement can be traced from Plato to 1974. 

A common problem of all individualization programs has been the inability of 
teachers > clerical staffs and administrators to deal effectively with the great 
volumes of record-keeping and processing necessary to Individualize education. 
While this problem might not have bothered Plato and his immediate successors, 
as populations grew and Interest in education blossomed, the weight of numbers 
of students, and bits of data known about each, overwhelmed the school *8 ability 
to manage Individualization of education. Individualized education was con- 
strained* It is the purpose of this paper to present and propose a computer 
management system for education which would relieve students, teachers, and 
administrators of much of the clerical work and record-keeping which stands as 
a drawback to individualized education. It can provide the information necessary 
to instructional decision-making. 

Since the commercial development of digital computers in the early 1950' s^ 
there have been many attempts to bring these data processing capabilities to 
education (Kaimann and Marker, 1967, Johnson, 1971, Baker, 1971, Belt and 
Spuck, in press). The computer has been used effectively in education to assist 
in clerical and bookkeeping functions such as payroll, inventory, and student 
scheduling and grade reporting. More recently, the computer is being used to 
assist educational decision-making by collecting, summarizing, and reporting 



Information. Educational decisions have too often been made without proper 
background Informationi not because the infonnation was unavailablei but because 
much of the information was both difficult to access and in unusable rormatH. 
The computer processing capability can aggregate , sort, collate, and present 
large amounts of data in usable formats at appropriate times. A most crucial 
problem of individualized education has begun to be formally approached through 
systems of computer managed instruction (CMI). Without belabouring this paper 
with a listing of those CMI systems developed or being developed, the interested 
reader is directed to Dr. Frank Baker's excellent review as found In the Review 
of Educational Research > Vol. 41, 1971. 

A system of computer managed Instruction, CMI, has as its objectives the 
collecting and processing of student information and supplying this information 
at appropriate times and places so that it is directly applicable to instructional 
decision-making (Belt and Spuck, in press). When the appropriate information 
is supplied to decision-makers in a usable format, efficiency and quality of 
decisions made can rise. . . the primary function of the computer in a CMI 
system is to make possible more complicated decision processes than would be 
possible without the computer, and to do this on a continuous basis" (Cooley and 
Glaser, 1968). The teacher, student, and administrator continuously need 
information through which they can evaluate instructional decision situations. 

CMI concepts and practices go beyond traditional student accounting. This 
is a result of the growing evidence which indicates that the strength of a 
management system is in assisting school systems to alter their instruction 
programs while maintaining necessary command (Bolton and Clark), It is, then, 
the purpose of a CMI system to utilize the computer to optimize the learning 
environment for each child and to maximize the efficient use of school resources: 
human, financial, and material. The system is so designed that it becomes a 
man-machine system focused on individualized instruction. 
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Computer Managed Instruction (CMI) Is not to be confused with Computer 
Aided Instruction (CAI). CAI systems are designed to be a means of instruction 
in which the student is on-^lino to a computer through an Interactive terminal. 
In such systems » information and/or stimulus vnaterial is presented to the student » 
student responses are accepted and processed » feedback is provided the student » 
and the computer maintains various degrees of control over the sequencing of 
material. Specific categories of such interactive instruction include tutoring, 
drill and practice, case study, gaming and laboratory simulation. Contrary to 
commonly known CAl systems, machine/student interface is generally not a part of 
a computer managed instruction* Since the drill and practice aspects of CAI 
can be both a valuable student activity and a source of input of student informa- 
tion, CAI can be considered as a subset of a complete CMI system; that is, the 
prescriptions for instruction made within the framework of a CMI system may well 
include CAI along with other instructional approaches and CAI may well result 
in achievement information useful in assessing mastery. The main objective of 
CMI is collecting and processing performance information for each student and 
making this available to school personnel in order to assist in making appropriate 
instructional decisions. 

In contrast with Computer Assisted Instruction (CAI), where the computer 
program, through direct participation with the student, *'would present instruc- 
tional materials to the student, collect his responses, analyze them, and select 
the next step to be performed by the student" (Baker, 1971), CMI is a system 
through which the computer and the instructional team - teachers, principals, 
district administrators - cooperate to administer and guide the instructional 
process. The computer, then. Is less a teaching machine and more an information 
system. 

As mentioned above, a number of CMI systems currently exist. According to 
a recent survey, the characteristics of these systems were examined and a great 
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deal of similarity was noted among them. This survey showed thati generally » 
each of the various CMI systems are built around units of Instruction that are 
specified In terms of educational objectives, desired student behavior, levels 
of competence, and/or concepts to be learned. Associated with each Instructional 
unit are criterion-referenced tests foi each objective In that unit which assess 
level of mastery. Typically, such tests are administered as pretests to deter- 
mine a student's present level of achievement and as post-tests to determine if 
specific objectives have been achieved. 

The several CMI projects differ in three primary areas: 1) Their reliance 
upon existing instructional materials or creating new resources; 2) Their 
academic level and area of study} 3) The latitude of prescriptive information 
generated. However, their similarities are even greater than their differences. 
All are based on carefully conceived and specified performance objectives. Arid 
all CMI systems process objectives and the performance upon them into some 
degree of instructional prescription. The literature reveals four major func- 
tions are performed by computers in CMI applications: test scoring, diagnosing, 
prescribing, and reporting (Baker, 1971). Typically, a pretest which is computer 
scored is taken by each pupil at the beginning of each unit 6f instruction to 
determine his status relative to instructional objectives. On the basis of 
the pretest results, the pupil is assigned specific learning tasks. The pre- 
scribed tasks can be any of a number of educational experiences, but in most 
instances, the result is a student engaging by himself in an educational 
experience such as seat work, reading books. Computer Aided Instruction, or 
working with some audio-visual material. At various points within a unit, the 
pupil taay take diagnostic or progress tests that may be computer scored, and 
which access his progress toward specific objectives contained within the unit* f 
Reports are generated based on the test results whir,h indicate whether the student 
is meeting the objectives assigned to him. When the pupil has completed the 
^^eaign^d taaks, he takes a criterion-referenced post-test. If the student does 
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not demonstrate mastery of certain educational objectives, he Is assigned alternate 
remedial work« After a unit has been completedi the basic pattern of pretest, 
diagnosis, prescription, and post-test la repeated for each unit of instruction* 
In some systems, a post-test may serve as a pretest for a subsequent unit* With- 
in these general characteristics, the several various ongoing CMI projects differ 
only in detail or emphasis upon the prescriptive aspects of the system« Rudi- 
mentary prescriptive procedures are part of most CMI systems, but the amount of 
detail In the prescriptions vary (Baker, 1971). In some systems the test score 
obtained by the student will be translated by the computer program Into a folder 
number, text chapter, or lesson* Other systems use tests as mechanisms for 
grouping students with similar needs from which the teacher can make prescriptive 
decisions* 

The general model for CMI systems under development through the Wisconsin 
Research and Development Center is conceptualized, as shown in Figure !• The 
WIS-SIM model depicts the two major decision areas, specifying perfo rmance 
expectations and selecting appropriate educational experiences, as diamonds in 
the figure. Five major processes. In addition to the two decision processes, 
are viewed as being central to the man-machine system of computer managed 
instruction: test scoring, achievement profiling, diagnosing, prescribing, and 
Instructing. These processes form a loop, indicating their cyclic nature In 
the system (Belt and Spuck, in press). 

Before the general model for CMI systems is discussed, definitions for 
some of the terms used would be appropriate. 

1) Data Base and Baseline Data - the Data Base, as conceptualized in a 

CMI system, contains these types of Informationt background demographic informa- 
tion^n each student, curriculum objectives, and assessments of student achievement! 

2) Testing - In order to Initialize the Data Base relative to student 
achievement, a preassessment generally takes place. The achievement level of 
^idli etude^^ relative to the objectives specified in the curriculum, may be 
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derived from these preassessments and post-tests after each completed objective. 
A body of achievement level reports builds up over Instructional experiences 
and assessments. 

3) Achievement Profiling - A report Is produced summarizing the progress 
of an Individual student across all Instructional objectives in the curriculum 
area or a suimnary of the performance of a group of students across a group of 
objectives* This report shows the placement in the Instructional program of 
students at the time of the report« These reports may be used in the same vay 
that traditional grade reports are used; feedback to parents and students, 
and as Input to parent, teacher, and student conferences. Achievement profiles 
may also be produced at the school and district levels; these profiles may be 
summaries by unit of the number of students reaching mastery on each objective, 
It should be noted that achievement profiles summarize achievement in comparison 
to the prespeclf led mastery levels. 

4) Diagnosing - The function of diagnosis within CMI> and specifically 
WIS-SIM, is to compare achievement information, defined as level (s) of mastery, 
with pre-established performance expectations, A low level of diagnosis is to 
.Identify those objectives which the student has mastered and to identify those 
objectives which the student has not mastered. Such reports, if produced, 
would be diagnostic reports - diagnostic in the sense that they identify student 
needs. The performance expectations in this case are the prespeclf led mastery 
levels entered into the data base. This type of diagnostic report differs little 
from achievement profiles. 

Through the decision of specifying performance expectations, specific expecta 
tions and standards result. These expectations serve as input to the diagnosis 
process. Diagnosis, then, is the process of comparing the individual student's i 
achievement record, in terms of level(s) of mastery across objectives, with the 
fjSkpec tat ions and standards established for that student. Reports may be developed 
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which present the results of these comparisons for each student to declslon*- 
loakerS) but more Important and more useful are reports which Indicate those 
students whose achievement levels are greatly out of tolerance with respect to 
the expectations and/or standards. These exception reports flag the students 
who may need extra consideration In Instructional prograimnlng through one-to- 
one Instruction* or the use of supportive personnel such ^s reading specialists or 
social workers* Diagnosis reports also could be used to Identify students who 
are moving rapidly through the objectives for use In tutoring situations with 
other students. 

5) Prescribing - The need for computer managed Instructional systems Is 
based In their ability to assist teachers In the effective Implementation of 
programs of individualizing Instruction, Nothing presented thus far in the 
discussion of CMI has provided for an individualized Instructional program. 
While diagnosis and achievement profiling take place on an individual level* it 
is the prescribing function* the associated decision of selecting appropriate 
educational experiences and the subsequent instructing function which individualizes 
the educational program. 

The prescribing function of CMI systems utilizes the input which results 
from the diagnostic function and formulates a prescription or alternative pre- 
scriptions which are deemed appropriate to meet the needs identified by the 
diagnosis. Tae objectives which have not yet been niastered by the student are 
searched relative to prerequisites which may exist* and prescriptions result 
which ar3 considered ''best" according to programmed criteria. In many systems* 
the teacher reviews the prescription and makes the final decision as to the 
'*best" instruction prescription. 

Individualization of instruction takes place in a variety of forms. Some 
programs allow students to proceed independently at their own pace through the 
instructional objectives of the program. Upon completion of an objective or an 
bjectlve set* testing and diagnosis take place and a new instructional activity* 



directed toward the next objective, Is prescribed. Many programs which allow 
this type of Individualization are linear In nature; that is, Instructional 
objectives may be ordered from 1 to N and as the student masters objective 1, he 
begins objective 2, and so on. Other programs present alternative Instructional 
activities and allow for students and/or teachers to make the final selection 
as to what next activity should be implemented. Many of these systems generate 
prescriptions which refer the student to programmed materials, work books, file 
folders, or texts, or possibly the teacher. 

Individually Guided Education is a system of individualization or student 
grouping by student needs which is under research at the Wisconsin R 4 D Center, 
It lends itself well to a mating with CMI, Individually Guided Education 
specifies that an Instructional program should be planned and Implemented for 
each student which varies a) the amount of attention and guidance by the teacher, 
b) the amount of time spent in interaction among students, c) the use of printed 
materials, d) the use of space and equipment (media) , and e) the amount of time 
spent by each student in one-to-one with the teacher or media. Independent 
study, adult or student-led small group activities, and adult-led large group 
actlvitiest This view of instructional individualization is a clear departure 
from the "file folder'V approach. It is in the prescription process, then, that 
WIS-SIM takes on its unique characteristics* Prescribing within the context of 
IGE not only involves the notions of independent study and grouping students with 
common needs together in instructional settings, but it also recognizes the 
subjective inputs to instruction which cannot, at this point in CMI development, 
be programmed* Special teacher skills or weaknesses, student learning idlo- 
syncracies, personality Interactipns (both positive and negative), and spacial 
considerations are all examples of subjective input to the prescribing process 
which WIS-SIM recognizes as Important i It Is an ongoing goal of WlS-SIM to 
<|$yelop machine formulated prescriptions which take as many of these factors as 
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possible Into consideration* The objective being to select educational experiences 
for the student which maximize educational benefit while considering the 
avdildbility of human, materiali and financial resources* 

To place this view of CMI in a more practical setting, a computer management 
application to the Wisconsin Design for Reading Skill Development (WDRSD) will be 
cited for purposes of examples (Belt and Oiroux, in press). Within WDRSD, which 
is an IGE program, the focus is upon specific reading skills , assessment of 
student needs, and the management and monitoring of student progress towards 
these skills • In practical terms, the major decision is to select from available 
instructional experiences the one that appears to be most appropriate for 
specific students or groups of students* Though the educational experiences 
within IGE cover a broad spectrum, the most frequently varied factor Is the 
Instructional group size; from one student to large lecture. While the forma- 
tion of large lecture groups requires a minimum of Information, the creation 
of small, specialised instructional groups requires current diagnostic Information 
for Individual students, curriculum objective sequencing, and availability 
of teachers, space, materials, and time* From this broad range of specific 
information bits, a prescription for both student grouping and activities selection 
can be made (Belt and Spuck, in press)/ CMI as an information system can supply 
this necessary volume of data through a series of reports generated periodically 
or upon request. Examples of these reports ares 

1) The Specific Grouping Report which presents all students in the school 
who are working or could be working on a specified objective (Figure 2)\ 

2) The Unit Performance Profile which lists all students in the school 
who are working on a specified unit and which objectives they have completed 
(Figure 3); 

3) The Diagnostic Report lists students who have not mastered any skill for 
;jlxcor more weeks, the last skill mastered, and the date of that mastery ~ noting 
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that skills are designed to be mastered within a week (Figures 4 and S)i Further > 
there is a Diagnostic Report which lists students who deviated from the expected 
number of skills mastered by two or more skills. This report identifies both 
those who have completed more skills and those who are falling behind expecta-* 
tionSi the collection) processlngi and timely reporting of the masses of data 
necessary to these diagnostic reports is the function of a CMIy specifically 
WIS«*S1M» system* This information system should lead to better prescriptive 
decisions and I thereby, optimizing the educational benefits for each child 
while making efficient use of all the school* s resources, WIS-SIM is con- 
ceptualized to provide this appropriate and timely information to decision- 
makers* It >ll'^^ all CMI systems, makes several assumptions relative to the 
moasurabllity of specified educational objectives and the existence of appro- 
priate assessment instruments* It is necessary here only to recognize that 
these assumptions are made « 

Unique WIS-SIM features include the tnajor role of the exception report, 
which is I in effect, a grouping report, and the active recognition of the value 
of both objective and subjective input to the prescribing process and the 
grouping decisions. As the state of the CMI art improves »what is now entered 
as subjective may well become an objective bit of data input. WIS-SIM recog- 
nizes this as an important facet of the Information flow to decision-making. 

While che major thrust of WIS-SIM and some other computer managed instruct 
tional systems is directed at providing information to decision-makers at the 
unit level, It has been noted that reports may be generated for use by decision- 
makers at the lie and SPC levels* These reports are used in making decisions 
related to the effective Implementation of the Instructional program at the 
school or district level. 

The Information stored in the CMI data base is a detailed historical account 
of student achievement in the included Instructional areas* This information, 
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SCHOOLj union specific grouping report as of 11/X3/73 
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WISCONSIN DESIGN FOR READIt'v' SKILL DEVELOPMENT 
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PATRICIA SUELLEN 


03 









I 



4) O 

ft 



ER,r 



i 

o 



CO 









CO 




















H 


H 






* 
















H 


J1 


H 



I 



p i i 

^ 4 ^ 



o 

H 



3 



(0 
CO 




3 



Cri vD 0\ ^ N 

tA O h- O <0 

H <<) 64 ?S 

H H H H H 



along with other personal) domogtaphiCi and standardized test data^ becomes part 
of the data base and provides a valuable resource in the Htudy of cognitive 
ledining. The results of such research should find utility in Improved didg«* 
nosls and prescription within CMI systems. 
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